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lead one to suppose that the size Mr. McConnell suggests is 
ample, not to say generous. I had hitherto supposed that a 
scientific writer does not necessarily treat of a fresh subject each 
time he writes. 

Might I add that an index is not a pedigree or diagram, any 
more than a gazetteer is the same thing as a map ? I fear that 
to mix up such distinct things would merely introduce an 
altogether needless difficulty. A Cataloguer. 


The Period of the Long Sea-Waves of Krakatao. 

In connection with the great explosion at Krakatao at 10 a.m. 
on August 27, 1883, a great wave was generated, which at 
Batavia, 100 miles distant, reached a height of 7J feet above the 
ordinary sea-level. It was followed by a fairly regular series 
of fourteen waves, at intervals of about two hours, gradually 
diminishing in height. Captain Wharton, who writes this part 
of the Royal Society Report, is much puzzled by the long period. 
He says :—“ If the wave was caused by any sudden displacement 
of the water, as by the falling of large masses of ejected matter 
and huge fragments of the missing portion of Krakatao, or by 
the violent rush of steam from a submarine vent through the 
water, it is hardly to be conceived that two hours would elapse 
before the following wave, the second of the series, started after 
it. . . . If, however, upheaval of the bottom of the sea, more 
or less gradual, and lasting for about an hour, took place, we 
should have a steady long wave flowing away from the upheaved 
area, which as it approached the shore would be piled up con¬ 
siderably above its normal height. Thus these waves of long 
period would be set up. , . . The water would flow back on 
the motion ceasing.” 

I do not understand how the series of waves would be pro¬ 
duced by the sea-bottom being upheaved in the manner described. 
When the upheaval ceased, the water would probably flow back, 
and, after the centre of disturbance was reached, a second wave 
would be generated. But there would be no reason for the 
water flowing back a second time, and no more waves would be 
generated. Further, in another part of the Report, we find 
Prof. Judd expressing the opinion that no upheaval has taken 
place (p. 25). 

Another explanation has occurred to me, which seems satis¬ 
factory. Let us assume, with Prof. Judd, that the first wave 
was due to a great quantity of fragments falling into the sea. 
This wave would be reflected by the shores of the Straits several 
times backwards and forwards, each time giving rise to a fresh 
disturbance, travelling out towards Batavia through the narrow 
opening to the east. Opposite Krakatao both on the northern 
and on the southern shore of the Straits is a great bay. The 
time a wave would take to travel from Krakatao to the head of 
the bay on the north is given by Captain Wharton at sixty-one 
minutes, and the distance to the head of the other bay is much 
the same. This agrees very well with the two-hour period. 
Moreover the first disturbance at Batavia would be a rise of 
the water, which was the case. 

In a similar way some of the short periods observed at distant 
stations may have been due to peculiarities of the channels in 
which the tide gauges were placed. 

Hotel Buol, Davos. James C. M. McConnel. 

The Distances of the Stars. 

Your note of Prof. Eastman’s address to the Philosophical 
Society of Washington in your columns of February 13 (p. 351) 
raises some questions of interest on which I think the^Professor 
is mistaken. 

As regards the nearness of particular stars, there are several 
indications which astronomers have sought to verify by observa¬ 
tion and computation. One of these is brightness ; a second is 
large proper motion, and a third is a binary system easily 
separated by the telescope (especially if the period is compara¬ 
tively short). Some persons have also supposed that red stars, 
variable stars, &c., are nearer than most of their neighbours. 
Stars possessing one or more of these characteristics have been 
selected for parallax measurements. 

One of these characteristics being brightness, almost every 
bright star in the northern hemisphere and a good many of those 
in the southern have been at one time or another measured for 
parallax. But no one has attempted to measure the parallax of 
all stars of the third, fourth, fifth, or sixth magnitudes. Astro¬ 
nomers have selected from among these stars those which afford 


some striking indication of nearness, such as the great proper 
motion of 61 Cygni. If, therefore, we take the parallaxes 
arrived at in this manner for comparison, we are comparing the 
results attained for all stars of the first magnitude with those 
attained for a small number of exceptional stars of the fifth or 
sixth. 

How far Prof. Eastman’s data are otherwise trustworthy I need 
not consider. I may refer your readers to a very full list of 
paraxalle? hitherto determined, published by Mr. Herbert Sadler 
in the February number of Knowledge , by which it will appear 
how discordant and untrustworthy these results are. But the 
exceptional character of Prof. Eastman’s faint stars is sufficiently 
evident from the table itself. His first group, with mean magni¬ 
tude 5'57 j has a mean proper motion of 4" *93 ; the second group, 
with a mean magnitude 5 "59, has a mean proper motion 2"*33. 
Surely Prof. Eastman does not mean that the average proper 
motion of stars of the magnitude 5'58 is 3" '63. There is not 
one star in a hundred of this degree of faintness which possesses 
such a proper motion as this. W. H. S. Monck. 

Dublin, February 15. 

P.S.—It is possible that a sphere enclosing the thirty nearest 
stars to us would include more faint stars than bright ones ; but 
I think it certain that it would not include as large a percentage 
of fifth magnitude stars as of first magnitude stars. The first 
magnitude stars do not exceed twenty, and a few of them seem 
to be very distant. The fifth magnitude stars are reckoned by 
hundreds, and a few of them are comparatively near. 

The Longevity of Textural Elements, particularly 
in Dentine and Bone. 

Whatever view's we may take of the theories of Weismann, 
which at present occupy the attention of biologists, they may be 
hailed as giving new directions to research, and one of the sub¬ 
jects about which his allusions will probably lead to further 
inquiry is the length of time during which textural elements con¬ 
tinue individually. I have used the word longevity at the top of 
this letter; but, perfectly admitting the justice of Weismann’s 
criticism—that division into two, each of which is a unity like the 
first, is not death—I feel driven to the dire necessity of invent¬ 
ing a new word, permanunity , to denote permanence without 
division ; and it is of such permanence or longevity of the un¬ 
divided unit that I wish to note a circumstance which has 
recently presented itself to my mind. 

Every anatomist is aware that the living elements of dentine 
are nucleated corpuscles with elongated branches, which are 
embedded in the matrix, and lengthen as the dentine increases 
in thickness, while the corpuscles themselves retire inwards, re¬ 
maining at the boundary of the lessening pulp-cavity. The con¬ 
tinuity of the tubes containing these fiures furnishes, as soon as 
one thinks of it, convincing proof that they are the same 
branches and the same dentine-corpuscles which are found when 
the dentine begins to be deposited and when it is completed. 
But the dentine begins in childhood, and may go on increasing 
in thickness in old age, with its tubes still continuous, though 
losing their regularity of position. Therefore, dentine-corpuscles 
continue alive and without division through the greater part of 
the life of the organism. 

The interest of this is exceedingly great, if the relation of 
dentine to bone be considered. Bone has a matrix similar to 
dentine, and has branched corpuscles ; but the bone-corpuscles 
differ from the dentine-corpuscles in becoming completely em¬ 
bedded in the mineralized matrix, without any attempt to retire 
from it, and thus come to have branches on every side. Under 
the microscope one can see in compact bony tissue that there is 
a continual reabsorption and redeposition of bone going on ; and 
these alternating processes are brought about in a way which is 
easy to understand, though very generally misapprehended. In 
consequence, probably, of the very pressure exercised by the 
bony deposit on the corpuscles, the corpuscles are excited to 
absorb it ; and one sees absorption spaces commencing sometimes 
in the centres of haversian systems, and sometimes in individual 
lacunse. The activity thus aroused in the corpuscles causes them 
to enlarge and to attempt proliferation ; which being in the first 
instance modified by their close surroundings leads to their being 
converted into large multinucleated masses, the so-called giant- 
cells or osteoclasts. But when a greater amount of room has 
been obtained, these ma>ses separate up into corpuscles with one 
nucleus each, bone-corpuscles or osteoblasts, which, arraying 
themselves around the cavity, initiate the formation of new 
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concentric laminae of bone. Thus it is certain that the per- 
manunity of the bone-corpuscle is very inconsiderable indeed. 
It may be difficult to define it exactly, but a general consideration 
of the rapid changes in the shafts of young bones leads me to 
think it probably much less than a year. 

There is thus a very surprising contrast between the undivided 
persistence or permanunity of a bone-corpuscle and that of a 
dentine-corpuscle, which is in various respects so similar to it. 
While there are numerous instances of very short-lived c «rpuscles 
in the body, I am not aware that until now proof has been 
offered of the persistence of any living tissue-elements throughout 
the life of the organism. John Cleland. 


Some Notes on Dr. A. R. Wallace’s “ Darwinism.” 

I have just read this most interesting work, “ Darwinism”— 
seeming to me the clearest and most useful account of the 
Darwinian theory of evolution ever yet published—and while 
reading it I have made note of a few matters which I may, 
perhaps, be allowed to touch on here. 

On p. 43 are quoted the numbers of varieties of the two snails, 
Helix nemoralts and If. hortensis , enumerated by a French 
author—no doubt Moquin-Tandon. These numbers, however, 
fall far below those actually known at the present day. These 
snails vary in many ways, but taking variations of banding alone, 
I know of 252 varieties of H. nemoralis, and r28 of H. hortensis. 

To further illustrate the extreme variability of the Mollusca, 
take the varieties of land and freshwater Mollusca found in the 
British Islands. Of the 88 species of land shells we have 465 
named varieties, and of the 46 species of British freshwater 
shells are 251 varieties. So that, excluding probable synonymy, 
we have about 5 named varieties in Britain to every species of 
inland mollusc. 

In the same way, the numbers of Rosa and Rubus quoted on 
p. 77 are below the mark. Of Rosa canina , 33 varieties are 
known in the British Islands, while the British Rubi number 63 
supposed species. 

A good example of a species “occupying vacant places in 
nature ” (p. 1 to), is afforded by the little mollusc Ccecilianella 
acicula , which is simply organized, and lives in great numbers 
underground {vide Naturalist, 1885, p. 321). 

The true cause (as it seems to me) of the variability of fresh¬ 
water species seems hardly indicated on p no. Ad freshwater 
productions, except those inhabiting large river basins (as the 
Mississippi), present these peculiarities—they are exceedingly 
variable and plastic, so that we get few but polymorphic species. 
Now, for the successful spread of freshwater organisms, it is 
necessary that they should be plastic, to adapt themselves to the 
new environment of every pond or river, and the varieties thus 
required must not become fixed species , because it is their very 
changeability under new environment that makes them successful 
in the struggle for existence and increase. Freshwater forms 
migrate more than is commonly supposed, and the contents of 
any pond or river are ever varying. Hence the necessities I 
have indicated. These points are exceptionally clear in the 
case of the Unionidce of Europe and North America (see 
Science Gossip , 1888, pp. 182-184). 

Colorado presents an exception to the rule (p. 1x2), that two 
species of Aquilegia are rarely found in the same area. In 
Colorado we have five columbines, viz. A. formosa , A. chrys- 
antha, A. brevistyla, A. ccerulea , and A. canadensis . But A. 
acrulea is the only one that can be called abundant. 

On p. 139, it is stated that specific characters are essentially 
symmetrical. Yet the ocelli and spots on the butterflies of the 
families Satyridce and Lyceenidce surely afford specific characters, 
and they are frequently asymmetrical (see Entomologist, 1889, 

p. 6). 

On p. 151, we are told that in Ireland hardly one of the land 
molluscs has undergone the slightest change. This is not quite 
true, as the following forms seem to be peculiar to Ireland : 
Avion ater var. fas data, Geomilacus maculosus vars. allmani', 
verkruzeni and andrezvsi, Umax arborum var. maculata, L. 
arborum var. decipiens , Succinea vitrea var. aurea , and S. 
pfetfferi var. rufescens. But these peculiar forms are not more 
numerous (but less so) than would be found in almost any 
continental area of equal size. 

The theory (p. 206) that a recent change of food-plant has 
to do with the presence of green and brown varieties of the 
larva of Macroglossa stellatarum seems hardly tenable, as so 
many larvre of different species and genera vary in the same 
manner. 


I have thought {Ent. Mo. Mag., 1889, p. 382) that asym¬ 
metrical variation in insects occurred most often on the left side. 
On p. 217 it appears that the same thing occurs in some Verte- 
brata. 

On p. 230 the idea of environment directly influencing the 
prevalent colours of organisms is put aside as improbable. Yet 
it has seemed that moisture was the cause of a certain phase 
of melanism, especially among Lepidoptera. Evidence bearing 
on this point has been given during the last few years in the 
Entomologist. 

The land shells on the small islands off the coast of Kerry, 
Ireland, are pale in colour, as I have recorded in Proc. South 
London Entom. and N.H. Soc. for 1887, pp. 97-98. 

The point on p. 233, about the conspicuous colours of the 
Aculeate Hymenoptera, seems open to question. In temperate 
regions, at least, the Aculeata are mostly of very dull colours— 
as the Andrenidce , many of the Apidce , and hosts of others. Even 
the brilliant green Agapostemon flies among bright green foliage 
and yellow flowers, and is not very conspicuous when alive 
in its native haunts. On the other hand, the non-aculeate 
Chrysididce and Chalcididce are often exceedingly brilliant in 
colouring. 

It seems quite doubtful whether the abundance and wide 
distribution of Danais archippus (p. 238) is due to immunity 
from parasites, &c., while its migratory habits are a quite sufficient 
explanation of the facts. Besides, it has at least one parasite— 
the Pteromalus archippi. 

The “progressive change of colour” (p. 298) is well illustrated 
by the change from yellow to scarlet exhibited by so many 
groups of species. Scarlet species nearly always occasionally 
revert to yellow, and there are generally yellow species in the 
same genus. For details see Proc. South Lond. Ent. andN. H. 
Soc. for 1887. 

Yellow flowers (see p. 316) seem the most attractive to insects 
in Colorado, and Mr. F. W. Anderson tells me that the same 
is the case in Montana. From reasons given in Canadian 
Entomologist , 1888, p. 176, I am of the opinion that insects 
cannot distinguish red from yellow. 

It has seemed to me (see p. 359) that the agency of wind in 
distributing insects is greatly exaggerated. I believe whirl¬ 
winds may be most important as distributing agents, but ordin- 
ary gales less so. Many species of insects migrate, but usually 
dunng calms. Also (p. 300) the opinion that insects are often- 
carried to the summits of mountains by winds seems to me 
without sufficient support. Many species of insects live only 
or habitually at high altitudes, and their presence there is no 
proof that they were carried there by winds, especially when 
they are specifically distinct from the species of lower regions. 
Plusia gamma , on the summit of Mont Blanc, is not very re¬ 
markable, as the moth is a great wanderer, and quite capable of 
finding its own way to high altitudes. Finally, I believe winds very 
rarely blow up mountain slopes. I have lived some time at the base 
of the great Sangre de Cristo Range in Colorado, and although 
violent winds blow down very frequently, I have never observed 
an upward wind, and residents whom I have questioned are 
unanimous in saying that they have never known a strong wind 
blow up the mountains. And the way the trees are bent and 
twisted at timber-line (11,500 feet), often with only branches on 
the side towards the valley, well indicates the direction of the 
winds. 

I think, perhaps, the scarcity of Monocotyledons in the Rocky 
Mountains (p. 401) as compared with northern regions, is more 
apparent than real—the difference indicated in the books being 
due to the fact that the western grasses are not so well known as 
the eastern ones. Ferns are rarer on continents than on islands, 
and the dryness of the Rocky Mountain region is unfavourable 
to them. 

A giod instance of the effect nf environment (see p. 419) 
recently came under my notice. The polymorphic snail Helix 
nemoralis was introduced from Europe into Lexington, Vir¬ 
ginia, a few years ago. Under the new conditions it varied 
more than I have ever known it to do elsewhere, and up to the 
present date 125 varieties have been discovered there. Of these, 
no less than 67 are new, and unknown in Europe , the native 
country of the species! The variation is in the direction of 
divi-ion of the bands. An incomplete list of these varieties is 
given in Nautilus , 1889, pp. 73 ~ 77 * 

It seems doubtful (see p. 433) how far prickles are a protection 
from snails and slugs. I found prickles in the stomach of Par - 
macella (a slug), as recorded in Journal of Conchology , 1886, 
pp. 26-27. 
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